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English Translation of JP 6-138488 , 
[Constitution] In a liquid crystal display device incorporating a driver circuit, a wiring which 

serves also as a light shielding film is formed under an organic thin film, and further, a 

picture element electrode is formed on the organic thin film, and a driver circuit is formed 

more inside than a liquid crystal sealing part. 

i 

[Effect] A liquid crystal display device in which quality does not deteriorate over the long 
term and a clear brightly display is possible can be realized. 
[Scope of Claims] 

[Claim 1] A liquid crystal display device in which a liquid crystal is sandwiched with a 
plurality of transparent substrates and a nonlinear element is formed on at least one substrate, 
characterized in that: 

a picture element electrode formed from a transparent conductive film is formed on 
an organic thin film; 

a driver circuit driving the nonlinear element which gives a signal to the picture 

! 

element electrode is configured between a liquid crystal sealing part and the substrate of the 
liquid crystal display device; 

an organic thin film and the transparent conductive film are deposited sequentially 
on the driver circuit; and 

the transparent conductive film formed on the driver circuit and an opposite ! 
electrode are joined together electrically. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application Field] The present invention relates to a display device and more 
particularly relates to a liquid crystal display device comprising a nonlinear element. i 
[0002] • 
[Prior Art] An active matrix type liquid crystal display device which is an influential 
flat-panel display begins to be mass-produced. The flat-panel display is used in a display 
device of a portable computer or a display portion of an industrial machine etc., because its 
room-occupation space is small and it is lightweight. It is hoped that the screen jumboizes 
and becomes high-definition and is applied to a home television in the future. In a liquid 
crystal display device in which a thin film transistor is used in a driving element, there is a 
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method to configure a driver circuit on the same substrate as a picture element as an 

influential means of high-definition. One part of a structure of a conventional liquid 

crystal display device circuit incorporating a driver is shown in FIG 5 in a perspective view 

plainly. FIG 5 is a pattern diagram in which one part of an opposite substrate of the liquid 

crystal display device is cut to be shown. 

[0003] An X side driver circuit 502 and a Y side driver circuit 503 which are formed from a 
thin film transistor are configured outside a sealing part 504 on a glass substrate 501. Data 
line 505, from the X side driver circuit 502, and gate line 506, from the Y side driver circuit 
503 respectively extend to a display region through the sealing part 504. A thin film 
transistor which gives a signal to a picture element 507 is configured at an intersection 
portion of this data line 505 and gate line 506. A source region in the thin film transistor 
and the data line 505 are connected through through-hole 508 electrically and a drain region 
in the thin film transistor and the picture element electrode 507 are connected through 
through-hole 509 electrically respectively. A signal of the data line 505 is transmitted to a 
picture element electrode 507 by the electric potential of a gate electrode 510. 
[0004] In addition, external terminals 511 and 512 are connected to the X side driver circuit 
and the Y side driver circuit. A video signal which is necessary for an image display, and a 
clock signal and a drive electric potential signal to drive a driver circuit are transmitted to 
these external terminals. 

[0005] A liquid crystal is sealed in between the substrate 501 in which the picture element 
electrode 507 is configured and an opposite substrate 513 in which a common electrode is 
formed, and an active matrix type liquid crystal display device is configured. 
[0006] A plan view of the substrate in which the picture element electrode of the liquid 
crystal display device of FIG 5 is formed is shown in FIG 6. A data line 605 extending 
from an X side driver circuit 602 and a gate line 606 extending from a Y side driver circuit 
603 respectively reach to a display region through a liquid crystal sealing part 604. A thin 
film transistor is configured at an intersection portion of the data line 605 and the gate line 
606. 

[0007] FIG 7 is a schematic plan view of an active matrix substrate. A thin film transistor 
717 switching a picture element is formed at an intersection portion of a data line 705 and a 
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gate line 706. The number of pixels to be necessary enough to display a dynamic picture 
image enough is around 400 columns in X side and around 300 rows in Y side. Then, in 
the case of the conventional liquid crystal display device incorporating a driver circuit, it is a 
structure that 400 or more data lines and 300 or more gate lines pass through a liquid crystal 
sealing part 704. 

[0008] Further, a sectional pattern diagram along A-A' in FIG 6 of the neighborhood of the 
liquid crystal sealing part in the conventional liquid crystal display device is shown in FIG 
8. 

[0009] A thin film transistor is formed on a glass substrate 801 and a picture element 

electrode 807 is connected to its drain region 818. The picture element electrode 807 is 

deposited on an interlayer insulating film 819 made of a silicon oxide film. 

[0010] In addition, a liquid crystal 822 is sealed in between an opposite substrate 813 in 

which a common electrode 821 is formed and the glass substrate 801. In addition, a driver 

circuit is configured outside a liquid crystal sealing part 804. 

[0011] 

[Problem to be Solved by the Invention] However, in a structure of the conventional liquid 
crystal display device, there are several hundred of wirings for data lines and gate lines 
passing through the liquid crystal sealing part including. Therefore, there is a problem that 
the liquid crystal display device cannot be used for a long term, because a liquid crystal 
deteriorates and a display characteristic becomes worse remarkably since constituents such 
as moisture, carbon dioxide, and nitric oxide invade thereinto from an interface between the 
data line, or the gate line and the liquid crystal sealing part in operating environment of high 
temperature and high humidity. 
[0012] 

[Means for Solving the Problem] A liquid crystal display device in which a liquid crystal is 
sandwiched with a plurality of transparent substrates and a nonlinear element is formed on at 
least one substrate is characterized in that a picture element electrode formed from a 
transparent conductive film is formed on an organic thin film, a driver circuit driving the 
nonlinear element which gives a signal to the picture element electrode is configured 
between a liquid crystal sealing part and the substrate of the liquid crystal display device, an 
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organic thin film and the transparent conductive film are deposited sequentially on the driver 

circuit, and the transparent conductive film formed on the driver circuit and an opposite 

electrode are joined together electrically. 

[0013] 

[Embodiment] A specific embodiment of this invention is described with reference to 
drawings. 

[0014] FIG 1 is a pattern perspective view in which one part of an opposite substrate is 
removed in order to see easily an internal structure of a liquid crystal display device. 
[0015] An X side driver circuit 102 and a Y side driver circuit 103 whose circuits are made 
of a thin film transistor are configured on a glass substrate 101. These driver circuits are 
disposed between a liquid crystal sealing part 104 and the glass substrate 101. A data line 
105, from the X side driver circuit, and a gate line 106, from the Y side driver circuit extend 
to a display region. The data line 105 is connected to a source region in the thin film 
transistor switching a picture element 107 in a display region through a through-hole 108 
electrically, and a drain region in the thin film transistor is connected to the picture element 
107 through a through-hole 109 electrically. The gate line 106 serves also as a gate 
electrode 110 in each thin film transistor to switch this display region. A liquid crystal is 
sandwiched with the glass substrate 101 on which the thin film transistor is formed and an 
opposite substrate 113 on which a common electrode is formed, and it is sealed in by the 
liquid crystal sealing part 104. Further, wirings for a clock signal, a video signal and the 
like are connected to the X side driver circuit 102, and they pass through the liquid crystal 
sealing part 104 and are connected to an external terminal 111. In addition, wirings for a 
clock signal and the like are connected to the Y side driver circuit similarly, and they are 
connected to an external terminal 112. A conductive film 114 of the same material as the 
picture element electrode is formed over the X side driver circuit and the Y side driver 
circuit with an organic thin film 116 sandwiched. 

[0016] In addition, the common electrode which is deposited on the opposite substrate 113 
and the conductive film 114 are joined together electrically by a conductive material 115. 
[0017] FIG 2 shows a plan view which magnifies one part of an active matrix substrate in 
which a thin film transistor in the liquid crystal display device in the invention is formed. 
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A driver circuit is configured between a liquid crystal sealing part and a glass substrate, and 

a thin film transistor is configured in an intersection of a data line 205 which extends from 

an X side driver circuit 202 to a display region and a gate line 206 which extends from a Y 

side driver circuit 203. In addition, wirings 211 and 212 which are necessary to drive the 

driver circuit extend outside from the driver circuit. In addition, the gate line and one part 

of the picture element electrode are overlapped and further a source line and one part of the 

picture element electrode are overlapped in order to raise aperture ratio of the picture 

element electrode. That is to say, the gate line and the data line serve as a light shielding 

film blocking incident light from the active matrix backside in a region except the picture 

element part in the display region. At this time, since an organic thin film whose thickness 

is lftm or more is formed between the gate line, or the source line and the picture element 

electrode, a signal distortion applied to the picture element electrode is hardly generated. 

[0018] A schematic plan view of the active matrix substrate in which the picture element 

electrode in the liquid crystal display device in FIG 1 is formed is shown in FIG 3. 

[0019] A data line 305, from an X side driver circuit 302, and a gate line 306, from a Y side 

driver circuit 303 extend to a display region, and a thin film transistor 316 and a picture 

element electrode are formed at an intersection portion of the data line and the gate line. 

[0020] Because a driver circuit is configured between a liquid crystal sealing part 304 and a 

glass substrate 301, several hundred data lines 305 which extend from the X side driver 

circuit 302 and several hundred gate lines 306 which extend from the Y side driver circuit 

303 respectively do not pass through the liquid crystal sealing part 304. 

[0021] Because almost no wirings pass through the liquid crystal sealing part as described 

above, moisture or gas which invades a display region and causes deterioration of a liquid 

crystal extremely decreases. Therefore, a liquid crystal display device having image 

quality of stable superior quality is able to be used for a long term of 10 times or more as 

much as before. 

[0022] Next, a cross-sectional view of the active matrix substrate along the line A-A' in FIG 
2 is shown in FIG 4. In this drawing, an interlayer insulating film which cannot be shown 
in FIG 1 is shown. A driver circuit 402 formed from a thin film transistor is formed inside 
a liquid crystal sealing part on a glass substrate 401. A picture element to which a signal is 
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applied by a thin film transistor in a display region is formed on an interlayer insulating film 

419 made of a silicon oxide film and an organic thin film 420. 

[0023] A surface of a display region becomes flat by forming an organic thin film, and a 
picture element electrode is formed on this flat plane. Therefore, because a distance 
between a common electrode and the picture element electrode of an opposite substrate 
become uniform in any parts, liquid crystal turning degree becomes even and a uniform 
superior quality display becomes possible. 
[0024] 

[Effect of the invention] As shown in FIG 8 of the conventional embodiment, when the 
picture element electrode 807 is formed on the interlayer insulating film 819 directly, the 
picture element electrode 807 has an uneven cross-section shape according to a lengthwise 
shape of the interlayer insulating film 819, and a distance between the common electrode 
821 and the picture element electrode 807 become uneven. Unevenness is generated in a 
display characteristic consequently. However, like this invention, as for the organic thin 
film 420 on the interlayer insulating film 419, the surface becomes flat regardless of a 
cross-section shape of the interlayer insulating film 419. Thus, as for the picture element 
electrode 407 formed on this organic thin film 420 having a flat surface, the cross-section 
becomes flat, and a distance between the picture element electrode 407 and the common 
electrode 421 become uniform over the entire display region. Therefore, the display 
without display unevenness and with high contrast is obtained. 

[0025] In addition, by forming a driver circuit in a lower part of a liquid crystal sealing part, 
a planar space of the driver circuit can be saved and a less volume and more lightweight 
liquid crystal display device is able to be produced. Further, since the liquid crystal display 
device can be produced on a smaller area glass substrate, productivity can be improved 
markedly. 

[0026] Further, the organic thin film 420 is formed to cover a driver circuit in a lower part of 
the liquid crystal sealing part 404. Then, the driver circuit can secure stable operation over 
the long term since invasion of moisture or gas from external environment is prevented. 
[0027] In addition, there is conductive film 414 formed simultaneously with the picture 
element electrode with the organic thin film 420 sandwiched on the driver circuit. This 
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conductive film is joined to the common electrode 421 electrically through a conductive 

material 415. As a result, because static electricity generated around the driver circuit by 

external environment change flows into the common electrode, it has the advantage of being 

able to protect the driver circuit from the static electricity^ and a liquid crystal display device 

incorporating a driver circuit that can be used enough in dry environment can be 

manufactured. 

[0028] Further, because the organic thin film 420 adheres on the driver circuit and an 
interface between the organic thin film and the liquid crystal sealing part also is adhered 
well, moisture or gas which cause deterioration of a liquid crystal do not invade liquid 
crystal from external environment. Thus, a superior quality display characteristic can be 
maintained for a long term. 

[0029] Further, a conductive film of material of the picture element electrode is formed 
simultaneously with the organic thin film 418 sandwiched with the picture element electrode 
on each of X side and Y side driver circuits. Hereby, the top of the driver circuit of the 
active matrix substrate is as high as the top of the display region. Thus, when an alignment 
agent of liquid crystal is applied to the substrate and rubbed by a roll, rubbing unevenness in 
the edge portion of the display region is not generated and a screen having display 
characteristics of high quality is able to be realized over the display region entirely. 
[0030] Further, in the case of the conventional liquid crystal display device in which a driver 
circuit is formed on the same substrate, the driver circuit is formed outside a liquid crystal 
sealing part, and almost the same number of wirings as date lines or gate lines pass through 
the liquid crystal sealing part. Therefore, there are problems that gas or moisture 
deteriorating a liquid crystal invade a display region from an interface between step portions 
of date lines or gate lines and the liquid crystal sealing part and deteriorate characteristics of 
the liquid crystal, and thus display characteristics deteriorate. 

[0031] However, in the structure of this invention, gas or moisture invading a display region 
significantly decrease since the number of wirings passing through a liquid crystal sealing 
part is at most 20 and it is one-fortieth or less as much as a conventional one. 
Consequently, a liquid crystal display device having superior quality which is able to be 
used for an extremely longer term than a conventional one can be manufactured. 
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[Brief Description of the Drawings] * 

[FIG 1] A perspective structural view of a liquid crystal display device of this invention. 

[FIG 2] A plan view of an active matrix substrate of a liquid crystal display device of this 

invention. 

[FIG 3] A schematic plan view of an active matrix substrate of a liquid crystal display device 
of this invention. 

[FIG 4] Across-sectional view of a liquid crystal display device of this invention. 

[FIG 5] A perspective structural view of a conventional liquid crystal display device. 

[FIG 6] A plan view of an active matrix substrate of a conventional liquid crystal display 

device. 

[FIG 7] A schematic plan view of an active matrix substrate of a conventional liquid crystal 
display device. 

[FIG 8] A cross-sectional view of a conventional liquid crystal display device. 
[Description of Signs] 

101, 201, 301, 401, 501, 601, 701, 801... glass substrate 
102, 202, 302, 402, 502, 602, 702, 802...X side driver circuit 

103. 203, 303, 503, 603, 703...Y side driver circuit 

104. 204, 304, 404, 504, 604, 704, 804...1iquid crystal sealing part 
105, 205, 305, 505, 605, 705...data line 

106, 206, 306, 406, 506, 606, 706, 806...gate line 

107, 207, 407, 507, 607, 807...picture element electrode 

108, 208, 508, 608...through-hole of data line and source region 

109, 209, 409, 509, 609, 809...through-hole of picture element electrode and gate line 
110, 210, 510, 610...gate electrode 

111, 211, 311, 511, 611, 711... external wiring of X side driver circuit 

112, 212, 312, 512, 612, 712... external wiring of Y side driver circuit 
113, 413, 513, 8 13. ..opposite substrate 

114, 414... the same conductive film as picture element electrode 
115, 215, 315, 415. ..conductive material 
116, 416,. .organic thin film 
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317, 717...thin film transistor 

418, 818...drain region 

419, 819...interlayer insulating film 

420, 820... common electrode 

421, 821...1iquid crystal 



Continuation of the front page 

(72) Inventor: Yoshiyuki Kitazawa 

c/o Seiko Epson Corporation 
3-3-5, Yamato, Suwa-shi, Nagano 

(72) Inventor: Sumisato Shimone 

c/o Seiko Epson Corporation 
3-3-5, Yamato, Suwa-shi, Nagano 

(72) Inventor: Hideyuki Akanuma 

c/o Seiko Epson Corporation 
3-3-5, Yamato, Suwa-shi, Nagano 

(72) Inventor: Takashi Nakazawa 

c/o Seiko Epson Corporation 
3-3-5, Yamato, Suwa-shi, Nagano 

(72) Inventor: Satoshi Inoue 

c/o Seiko Epson Corporation 
3-3-5, Yamato, Suwa-shi, Nagano 



10 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
□/GRAY SCALE DOCUMENTS 

El LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



